
Population-based study of human papillomavirus infection

and cervical neoplasia in Athens, Greece

C. KROUPIS 1, G. THOMOPOULOU 2, T. G. PAPATHOMAS 1*, N. VOURLIDIS 2

AND A. C. LAZARIS 1

1 Departments of Clinical Biochemistry and Pathology, Medical School, National and Kapodistrian University of

Athens, Greece
2 Department of Cytopathology, ‘Mitera ’ Maternity and Surgical Center, Athens, Greece

(Accepted 18 April 2007; first published online 7 June 2007)

SUMMARY

The aim of our study is to describe the prevalence of the different HPV types in women with pre-

neoplastic lesions of the cervix in Greece. Cervical scrapes from 841 women were obtained for

both cytological evaluation and analysis for the presence of HPV DNA. PCR was performed on

specimens from these 841 women. The Pap test results were normal or showed benign cellular

changes in 45.8% of the women, atypical squamous cells of undeterminated significance

(ASCUS) in 23.2%, low-grade squamous intra-epithelial lesion (LSIL) in 27.9% and high-grade

squamous intra-epithelial lesion (HSIL) in 3.1%. HPV DNA was demonstrated in 23.6% of

cytologically normal women. We detected HPV in 60% of the total samples. Of these, HPV-16

was the most common HPV DNA detected. Interestingly, HPV-58 was inversely correlated with

positive cytological findings. A clear pattern of decreasing prevalence of HPV with age was also

observed. Our results indicate that HPV infections, especially those with HPV-16, represent a

significant public health concern in Greece.

INTRODUCTION

Worldwide, cervical cancer is the second most com-

mon cancer in women, with the majority of cases

(y80%) occurring in developing countries [1]. In

developed countries, cervical cancer is no longer a

leading cause of cancer-related mortality because

women undergo routine Pap screening and are treated

if cervical intra-epithelial neoplasia (CIN) is diag-

nosed. Particularly, in the United States, cervical

cancer incidence and mortality rates have declined by

about 50% over the past three decades (details can

be found in the SEER database [2]). However, the

disease remains a serious health threat for women.

Human papillomavirus (HPV) is a highly infectious

virus ; most infections are latent and regress spon-

taneously without intervention. Neoplasia is a rare

event as a complication of HPV infection [3]. Based

on their association with cervical cancer, HPVs can

also be grouped to high-risk and low-risk HPV types.

Low-risk HPV (LR-HPV) types include types 6, 11,

42, 43, and 44. High-risk HPV (HR-HPV) types in-

clude types 16, 18, 31, 33, 34, 35, 39, 45, 51, 52, 56, 58,

59, 66, 68, and 70. Included in the high-risk group

are some HPV types that are less frequently found

in cancers but are often found in squamous intra-

epithelial lesions (SILs). Some authors refer to these

HPV types as ‘ intermediate risk ’ [4]. Pre-cancerous

lesions and invasive cancers are associated with a
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HR-HPV-type infection in 95% of the cases [3], while

low-risk subtypes are occasionally found in cervical

carcinomas [4, 5]. At least 15 HPV types are human

carcinogens that play a central role in the pathogen-

esis of cervical cancer and other less common cancers,

including vaginal, vulvar, anal, penile, and upper

aerodigestive tract cancers [5, 6].

Conventional or liquid-based cytology allows the

detection of abnormal cytological modifications

leading to a biopsy under colposcopy for a definitive

diagnosis if either there is persistence of low-grade

squamous intra-epithelial lesion (LSIL) present or

a diagnosis of high-grade squamous intraepithelial

lesion (HSIL) is made [3]. The diagnosis of atypical

squamous cells of undeterminated significance

(ASCUS) corresponds to ill-defined abnormalities of

superficial cells and represents 2–3% of all cervical

smears. Biopsy shows CIN grades II-III in 5–10% of

ASCUS cases. Additionally, LSIL corresponds to

mildly abnormal squamous cells and is found in

1–2% of all cervical smears, in most it cases regresses

spontaneously, especially in young patients. HSIL

corresponds to moderately to severely abnormal

squamous cells and represents 0.5% of all cervical

smears [3].

Studies based on polymerase chain reaction (PCR)

technology have been performed in which type-

specific as well as general HPVprimers have been used.

According to their data, HPV DNA sequences were

present in 80–100% of patients with cervical cancers

and in 60–90% of patients with high-grade CIN [7].

In particular, Walboomers et al. [8] demonstrated

that 99.7% of patients with cervical cancer were

HPV-positive. HPV-16 was the type most frequently

present. HPV DNA was demonstrated in 5–49% of

cytologically normal smears [7].

Currently underway are international, multicentre

phase III trials of a tetravalent HPV- 6/11/16/18 L1

VLP vaccine that includes virus-like particles (VLPs)

from HPV-16 and HPV-18 (which cause about 70%

of cervical cancers worldwide) [5] and VLPs from

HPV-6 and HPV-11 (which cause about 90% of

genital warts) [9]. However, one difficulty in develop-

ing a vaccine is determining which types of HPV to

include, since geographical variations in the preva-

lence of high-risk types are observed [10]. According

to Muñoz et al. [11], a vaccine containing the seven

most common HPV types (16, 18, 45, 31, 33, 52, 58)

would prevent about 87% of cervical cancers world-

wide, with little regional variation. The aim of our

study is to describe the prevalence of the different

HPV types in women with pre-neoplastic lesions of

the cervix in Greece, and to investigate the aetiologi-

cal role of HPV infection prospectively in the early

pathogenesis of cervical carcinoma. These data may

assist the public health authorities in planning

prophylactic and therapeutic strategies to prevent

cervical cancer.

METHODS

Population and specimen collection

All 841 women, who enrolled in the present investi-

gation, aged from 16 up to 72 years (median age 30.0

years), were inhabitants of a primary health-care

region in the metropolitan area of Athens, Greece.

According to the public record, they were asked to

participate in the study during the period 1998–2003;

these women were not random but consecutive

patients, who were referred due to a history of an

abnormal Pap smear, cervical biopsy or to non-specific

symptoms for cervical dysplasia, namely genital

warts, vaginal discharge, abnormal bleeding, spotting

after intercourse and low back pain. Ectocervix and

endocervix were sampled separately ; exfoliated cervi-

cal cells were collected by using a common wooden

spatula, rotated with good pressure over the entire

ectocervix, whereas an endocervical brush (Cervex

Brush, Rovers Medical Devices B.V. Oss, The

Netherlands) was used for the endocervix, respect-

ively. The obtained material was then placed in 20 ml

of buffer (preserv CytR solution, Cytyc, West Sussex,

UK) together with the spatula and the cytobrush.

Using ThinPrep cytology, a slide was prepared to be

stained according to the Papanicolaou (Pap) pro-

cedure. In addition, the remnants of the material were

further processed for molecular study. All procedures

were performed after obtaining the agreement of all

women.

Cytology

A total of 841 smears were obtained for cytological

evaluation. They were evaluated at the Department of

Cytology, ‘Mitera’ Maternity Hospital of Athens,

and abnormal results were categorized according to

the 2001 Bethesda Classification System [4].

DNA extraction

Depending on the cellularity, 7–10 ml of cervi-

covaginal sample from the ThinPrep vial was
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centrifuged at 3000 rpm for 10 min and washed twice

with sterile PBS. The pellet was dissolved in 180 ml of

tissue lysis ATL solution, 20 ml proteinase K (20 mg

/ml) was added (Qiagen, Hilden, Germany) and the

mix was vortexed and incubated at 56 xC for 1–3 h or

until it became clear. Then the silica-gel mini-columns

from QIAamp DNA Mini kit were used for DNA

extraction (Qiagen). The DNA was eluted in 150 ml

sterile ddH2O and stored at x20 xC until analysis.

HPV screening

DNA integrity for each sample was assessed by PCR

amplification of the b-globin gene with PC04 and

GH020 primers [12]. For HPV detection two different

consensus PCR reactions were used: the MY system

[12, 13] and the GP+ system [14], both amplifying

regions of the L1 HPV gene. Whenever there was a

negative or weak positive MY PCR in parallel with

a positive GP+ reaction or there was discrepancy

between negative MY/GP+ molecular results and

a positive clinical assessment of the cytology test, a

third multiplex type-specific PCR method was used. It

amplified with high sensitivity other regions in the

HPV genome for the HPV types most common

worldwide (16, 18, 6/11, 31 and 33) [15]. All PCR

reactions were performed in a personal Mastercycler

(Eppendorf, Germany) using the same cycling pro-

gramme: after an initial denaturation step of 4 min

at 94 xC, 40 cycles consisting of 1 min denaturation at

94 xC, 1 min annealing at 55 xC and 1 min elongation

at 72 xC and finally 10 min at 72 xC (for the GP+
system 40 xC was used for annealing). Qiagen Master

Mix (2r) was used at 1.5 mM final Mg concentration

(total volume 50 ml) along with 3 ml of sample DNA

or H2O or appropriate negative and positive controls

well characterized by Southern blot and DNA se-

quencing as in previous studies [15, 16]. Primers were

synthesized at IMBB (FORTH, Greece).

HPV typing

In case of a positive sample in the MY PCR, reactions

were performed again in duplicate, the two PCR

products were mixed and subjected to restriction

fragment analysis : 13 ml of PCR product plus 1.5 ml

common NEB buffer 2 and 0.5 ml of each of five re-

striction enzymes : DdeI, HaeIII, HinfI, PstI and RsaI

(New England Biolabs, Beverly, MA, USA) in sep-

arate tubes. Incubations lasted 4 h at 37 xC and were

analysed subsequently in a 2% Nusieve 1:1 agarose

gel as previously reported [17]. In this way, multiple

infections could be also resolved [16, 17]. Identifi-

cation of a particular HPV type could be also per-

formed directly from the result of the high sensitivity

PCR (GP+ PCR was not used for typing purposes).

Assignment of a discovered HPV type to a particular

risk category was done according to the most recent

epidemiological study [5].

Statistical analysis

Frequency distribution tables are used to summarize

HPV infection types. Data were analysed by x2 stat-

istic with Yates’ correction accepting a Type I error

of 5% (two-sided). The magnitude of association

between most common HPV-specific types and cyto-

logical diagnosis (negative vs. positive) was evaluated

by odds ratios (OR) and the respective 95% confi-

dence interval (95% CI) as calculated by logistic

regression analysis standardized for age and number

of HPV types in cases with at least one positive HPV

type. In order to investigate the concordance between

HPV DNA with the Pap test, a McNemar test was

applied.

RESULTS

Cytological analysis

In the present study, the Pap test results were normal

or showed benign cellular changes in 45.8% (385

/841), ASCUS in 23.2% (195/841), LSIL in 27.9%

(235/841) and HSIL in 3.1% (26/841) of the cases.

HPV prevalence

We detected HPV in 60% (504/841) of the samples.

The prevalence of high-risk HPV types increased

with the grade of cervical squamous cell dysplasia

(P=0.001), according to the 2001 Bethesda Clas-

sification System. In particular, HPV-16 showed a

statistically significant increase in prevalence with

increasing severity of cervical disease (LSIL/HSIL)

(P<0.001), while HPV-51 demonstrated an increase

of marginal statistical significance in prevalence with

LSIL/HSIL (P=0.069). Interestingly, HPV-58 was

inversely correlated with positive cytological findings

(logistic regression: OR 0.329, 95% CI 0.112–0.969).

As detailed in Table 1, 27.7% of HPV-positive

smears were diagnosed as ASCUS, while 54.2% of

the former were diagnosed as LSIL/HSIL. Moreover,
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HPV DNA was demonstrated in 23.6% of cytologi-

cally normal women. Subjects with HPV-negative

smears were correlated with negative cytological

evaluation (87.2%), cases of weak HPV positivity

with ASCUS smears (51.8%), while HPV-positive

smears demonstrated a statistically significant associ-

ation with LSIL/HSIL Pap smears (P<0.0001). The

incidence of HPV infection as detected by PCR was

4.4% more frequent than by cytology (95% CI

1.5–7.2%, P=0.003).

The mean age of the study group was 32.2 years

with a range of 16–72 years. Higher rates of LSIL

were observed at younger ages (<30, 30–39 years),

while ASCUS Pap smears were more frequently de-

tected among older women (o40 years) (P=0.036).

Age was inversely correlated with positive cytological

evaluation (P<0.0001) (logistic regression: OR 0.938,

95% CI 0.91–0.967). Additionally, a clear pattern of

decreasing prevalence of HPV with age was observed

(P<0.0001) ; HPV-6 and HPV-16 were inversely cor-

related with age (P=0.001 and P=0.005 respect-

ively).

HPV type-specific detection

Thirty-four different human papillomavirus types

were detected, HPV-16, 53, 6, 31, 51, 66, 58, 61,18

and 33 being the most prevalent types (Table 2).

In particular, HPV-16 was the most common HPV

DNA detected. Moreover, HPV DNA was detected

in 85 samples but typing was not possible for this

group of samples. In total, 330 (78.8%) of HPV

infections involved a single type, while 89 (21.2%)

involved o2 types (18.1%, 3.1% for double and

triple infections, respectively). Multiple positivity

increased the possibility of HR-HPV types being

encountered (P=0.005).

Molecular investigations

b-globin PCR was carried out in all of 841 samples

(all DNAs were properly prepared). HPV DNA was

detected in 333 out of 841 samples by MY PCR and

in 383 out of 841 samples by GP+ PCR. A total of

312 samples demonstrated both MY PCR and GP+
PCR positivity, whereas we reported 71 negative or

weakly positive MY PCR, in parallel with a positive

Table 2. Distribution of HPV types detected

Frequency Percentage*

HPV-16 103 24.6
HPV-53 51 12.2

HPV-6 46 11.0
HPV-31 41 9.8
HPV-51 36 8.6

HPV-66 33 7.9
HPV-58 22 5.3
HPV-61 20 4.8
HPV-18 19 4.5

HPV-33 14 3.3
HPV-59 12 2.9
HPV-UD# 12 2.9

HPV-62 11 2.6
HPV-56 10 2.4
HPV-52 9 2.1

HPV-81 9 2.1
HPV-84 9 2.1
HPV-11 8 1.9
HPV-39 7 1.7

HPV-73 7 1.7
HPV-82 7 1.7
HPV-68 6 1.4

HPV-40 5 1.2
HPV-83 4 1.0
HPV-31 3 0.7

HPV-35 3 0.7
HPV-45 3 0.7
HPV-CP6108 3 0.7

HPV-54 2 0.5
HPV-70 2 0.5
HPV-72 2 0.5
HPV-26 1 0.2

HPV-34 1 0.2
HPV-42 1 0.2

* Percentage among HPV-positive subjects (n=419).
# UD, Undetermined.

Table 1. Distribution of cytological diagnosis and

human papillomavirus (HPV ) DNA positivity

Cytological evaluation

TotalNeg. ASCUS LSIL HSIL

HPV (x) n 294 35 8 337
% 87.2 10.4 2.4 100.0

(x/+) n 15 44 21 5 85
% 17.6 51.8 24.7 5.9 100.0

(+) n 76 116 206 21 419

% 18.1 27.7 49.2 5.0 100.0

Total n 385 195 235 26 841
% 45.8 23.2 27.9 3.1 100.0

Neg., Negative ; ASCUS, atypical squamous cells of un-
determinated significance ; LSIL, low-grade squamous

intra-epithelial lesion; HSIL, High-grade squamous
intraepithelial lesion; HPV, Human papillomavirus.
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GP+ reaction; 59 of the latter displayed positive high

sensitivity PCR, while the remaining 12 were assigned

as undetermined (UD) due to high sensitivity PCR

negativity. Fifty-eight samples showed discrepancy

between negative MY/GP+ molecular results and a

positive cytological evaluation; 15 of the aforemen-

tioned samples demonstrated positive high sensitivity

PCR [total infected women: 333 MY PCR(+)+71

MY PCR(x)/GP+(+)+15 MY PCR-/GP+(x)

/Pap test (+) / high sensitivity PCR(+)=419].

Apart from HPV-positive or -negative samples, a

group of samples (n=85) with weak positivity was

recognized (Table 1) ; a weak positive sample was de-

fined as a sample with a weak band in the MY PCR

(and negative GP+ PCR) that could not be further

typed by high sensitivity PCR. Even if one mixed two

or more weak positive MY reactions, a clear restric-

tion pattern could still not be seen; therefore, no HPV

subtyping could be performed with certainty.

DISCUSSION

In the present study, women with HPV-negative

smears were correlated with negative cytological

evaluation. In addition, a statistically significant as-

sociation of HPV-low viral load smears with ASCUS

diagnosis was noticed. Another point of interest con-

cerned the relation between HPV-positive smears with

LSIL/HSIL Pap smears. These findings are consistent

with the fact that the relationship between HPV in-

fection and cervical neoplasia is a causal one. In par-

ticular, the magnitude of the association between

HPV and cervical squamous cell carcinoma is higher

than that for the association between smoking and

lung cancer [4]. Thus, a negative HPV test provides

reassurance that cancer is unlikely to develop for

several years.

Moreover, HPV DNA was demonstrated in

23.6% of cytologically normal women. Other studies

have yielded similar findings [7, 18]. The group of

women HPV-positive/cytology-negative corresponds

to 5–10% of the screening population [3]. Woodman

et al. [19] reported that HPV-positive women with a

normal Pap test are at 13-fold increased risk for

moderate or severe dyskaryosis. Rozendaal et al. [20]

demonstrated that women with normal Pap smears

containing HR-HPV genotypes are 116 times more at

risk of developing CIN III, in contrast to women

without HR-HPV. Additionally, Castle et al. [21]

observed that about 15% of women, in annual

screening programmes, who concurrently have a

negative Pap test and a positive HR-HPV test

will have a subsequent abnormal Pap test within 5

years. These studies [19–21] highlight the central

aetiological role of HPV infection in cervical neo-

plasia by establishing that viral infection precedes the

development of disease. Therefore, women with a

positive HPV test and a negative Pap test remain at

risk and a certain level of anxiety exists in almost all of

them.

According to our data, 27.7% of HPV-positive

smears were diagnosed as ASCUS. A Pap test result

of ASCUS presents a clinical challenge. Only 5–10%

of women with ASCUS harbour serious cervical dis-

ease (CIN II-III) [3], but more than one third of the

HSILs in screening populations are identified from

ASCUS Pap test results [22]. After an ASCUS diag-

nosis, HPV DNA identification has been proven more

sensitive than follow-up cytology in diagnosing CIN

II-III [3]. For women who test positive for HR-HPV

types, referral to colposcopy is recommended [4].

Moreover, Schlecht et al. [23] observed shorter pro-

gression transit times from ASCUS to LSIL which

was worse in women with non-oncogenic (low-risk)

and oncogenic (high-risk) HPV types compared with

women who had HPV-negative abnormalities. This

observation provides further evidence of the import-

ance of colposcopic evaluation of women with HPV-

positive ASCUS smears, particularly those with on-

cogenic HR-HPV types.

In our study, higher rates of LSIL were observed at

younger ages, while ASCUS Pap smears were more

frequently detected among older women (o40 years).

These findings are in accordance with previous studies

[24–27]. Data from the ‘1991–1995’ National Cervical

Cancer Early Detection Programme [26] indicate that

the rates of LSIL were highest among women aged

<30 years. This is partly due to the fact that

HPV infection rates are higher among sexually active

women in their early 20s [28]. With regard to ASCUS

/SIL ratios, Keating & Wang [27] reported that there

is a statistically significant higher ratio among older

women (>46 years) compared with premenopausal

women (age f45 years). Furthermore, ASCUS ap-

pears to have a particularly low positive predictive

value for SIL in perimenopausal women (aged 46–54

years) and this may be attributable in part to air-

drying artifact and subtle atrophic changes [26].

Rader et al. [25] demonstrated that postmenopausal

women (o55 years) with a diagnosis of ASCUS have

a significantly lower, but still real, risk of developing

intra-epithelial neoplasia when compared to younger

HPV prevalence in Athens 947



women and suggested that these patients should be

managed similarly to the general population.

In the present study, the frequency of HPV in-

fection declined with increasing age. Importantly,

other studies also reported this inverse relationship

[24, 29, 30]. This finding suggests that a biological

effect, such as HPV immunity acquired over time and

with multiple exposures, may mediate the inverse

relationship between age and HPV prevalence.

Interestingly, it has been displayed that the lower

prevalence of HPV infection in older women com-

pared to younger women appears to be independent

of sexual behaviour [29]. Additionally, our findings

demonstrated an inverse correlation between age and

positive cytological evaluation, being in accordance

with the acquisition of incident HR-HPV infection,

which is significantly age dependent and contrasts

with some previous studies which showed that the

acquisition of an abnormal Pap smear result was not

significantly age related [30]. In particular, Syrjänen

et al. [30] reported that the only significant indepen-

dent predictor of the incident abnormal Pap smear

result was a high viral load. According to our data,

increasing age appears to be a protective factor with

regard to positive cytological findings.

We detected HPV in 60% of all samples. A slightly

increased percentage might have been obtained with a

more sensitive nested PCR approach, however, we

decided not to implement such a contamination-

prone procedure and instead used multiple single-

round PCRs. HPV-16 was the most common HPV

DNA detected (24.6%). In particular, HPV-16

showed a statistically significant increase in preva-

lence with increasing severity of cervical disease

(LSIL/HSIL) and an inverse correlation with age.

Additionally, HPV-51 also demonstrated an increase,

of borderline statistical significance, in prevalence

with LSIL/HSIL. As far as the prevalence of high-risk

types is concerned in the present study, it increased

with the progression of CIN grade. This observation

is consistent with several findings of previous studies

[31, 32]. Hwang et al. [33] demonstrated that HPV-51

was the most prevalent type among various HPV

types in LSIL in Korean women, while HPV-16

was the most common, single type in HSIL cases,

suggesting a certain type may become dominant over

others as the disease progresses. Regarding HPV-16,

our study confirmed the strong association of

HPV-16 with the risk of SIL. Interestingly, average

HPV DNA copy number has been shown to increase

significantly with CIN grade for HPV-16 but not for

the other HR-HPV types, suggesting a genotype-

specific association between HPV-16 DNA load and

neoplastic progression [34].

With regard to HPV types, in our study there was a

broad diversity of HPV infections with HR-HPV

types being the most common types detected. Of

importance, no HPV subtyping could be performed in

85 samples of weak positivity ; these are usually

samples with either emerging or resolving infections

with few copies of the viral genome. Additional types

might have been identified if we had extended our

high-sensitivity method to other types besides the

most common worldwide: HPV-16, 18, 6/11, 31 and

33 (e.g. types 53, 51, 66, 58 and 61 – common in our

area – as revealed by our study). In total, 78.8% of

HPV infections involved a single type, while 21.2%

involved o2 types. Although high rates of multiple

infections are often detected and may be due to

promiscuous sexual behaviour, they are arguably not

associated with increased risk of disease above that

associated with a single HPV-type infection [23, 24,

35, 36]. Specifically, Ho et al. [36] did not find a

substantially increased risk associated with multiple

infections, supporting the view that cervical neoplasia

is the result of clonal expansion of a cell infected with

a single type of HPV.

Furthermore, our data demonstrated that HPV-

58-positive women were more likely to have a normal

Pap test result, in contrast to several previous studies

which showed a strong association between HPV-58

and risk of HSIL/cancer [32, 37–39]. In particular,

Chan et al. [38] provided epidemiological evidence

that HPV-58 variants carrying E7 T20I/G63S sub-

stitutions are associated with an increased risk for

cervical cancer. Such differences may be partly due

to some geographical and/or racial factors.

Additionally, in the current study HPV-6 was in-

versely correlated with age. Regarding HPV-6,

Cavalcanti et al. [35] reported that low-risk HPV-6

and 11 do not seem to play an important role in

carcinogenesis, since their prevalences tended to

decrease significantly from LSIL to squamous cervical

carcinoma and have not been found in premalignant

and malignant lesions, except in mixed infections,

associated with high or intermediate risk HPVs.

As far as previous studies in Greece are concerned,

Labropoulou et al. [15] demonstrated that the preva-

lence rate of the genital HPV types was in the range

previously described for many western countries.

Interestingly, she found a higher HPV-18 positivity

than that reported for most European countries and
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also in our study. Moreover, Agorastos et al. [40]

studied a non-selective sample of 1296 women and

reported one of the lowest HPV prevalences ever re-

ported internationally of 2.5%, in contrast to our

finding of 60%. This difference is probably attribu-

table to the selective nature of the current cohort,

concerning women with pre-neoplastic lesions of the

cervix; thus, the respective results cannot be extrapo-

lated to the Greek population at large.

In conclusion, the overall prevalence of HPV in-

fection by PCR in 841 Greek women was 60% and it

declined with increasing age. HR-HPV types were the

most frequent types of infection and their prevalence

was correlated with the degree of cervical dysplasia.

In particular, HPV-16 was the most common HPV

type detected. HPV-16 and HPV-51 demonstrated a

statistically significant increase in frequency with

LSIL/HSIL. The higher prevalence and the clinical

role of HPV-51 need to be addressed through further

studies. HPV-6 and HPV-16 were inversely correlated

with age. Surprisingly, our data showed that HPV-58-

positive women were more likely to have a normal

Pap test result. In addition, our results provided fur-

ther support for the involvement of HPV in the

pathogenesis of this disease. Importantly, HPV DNA

was demonstrated in 23.6% of cytologically normal

women. Higher rates of LSIL were observed at

younger ages, while ASCUS Pap smears were more

frequently detected among older women (o40 years).

Finally, our findings demonstrated an inverse corre-

lation between age and positive cytological evalu-

ation.
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